Discussion
This study was designed to answer the apparent anomaly in rheumatoid arthritis and in this experimental model, namely the great increase in the number of synovial lining cells in the absence of appreciable mitotic activity ofthese cells. The results have indicated that there is considerable mitotic activity in the cells of the deeper stroma and that these apparently move to the surface to contribute to the synovial hyperplasia. The design of the experiment does not exclude the possibility that some of the synovial lining cells may also be derived from bloodborne cells, but it does emphasize the contribution made by cells deep within the hyperplastic synovium.
Summary
The metatarsal cytochemical bioassay (CBA) for parathyroid hormone (PTH) was adapted to study interactions between PTH and certain vitamin D metabolites. Thus, while they had no effect in the system alone, both 1,25(OH)2D3 and 25(OH)D3 caused a dose-dependent potentiation of PTH-stimulated glucose 6-phosphate dehydrogenase activity in the hypertrophic chondrocytes of the rat metatarsal. 1,25(OH)2D3 was about 1000 times more potent than 25(OH)D3. Specificity is indicated by the lack of a similar effect when either oestradiol or 1,24,25(OH)3D3 or a lactone derivative of 1,25(OH)2D3 was used. Furthermore, the rapidity of the effect of 1,25(OH)2D3 and 25(OH)D3, within Introduction There have been numerous reports which indicate the possibility of interactions between parathyroid hormone (PTH) and vitamin D metabolites. In particular, the effects of vitamin D metabolites on the skeletal actions of PTH have been studied. Some studies15 have been concerned with the requirement of the mineralization process for combinations of vitamin D metabolites and PTH. For instance, in one report', maximum deposition of calcium in cultured chick embryo femurs was obtained with a combination of 1,25(OH)2D3, 24R,25(OH)2D3 and PTH, apparently acting synergistically.
Others6 have found that bone cells isolated from vitamin D-deficient rats had an impaired cyclic adenosine monophosphate (cAMP) response to PTH compared with cells from vitamin D-replete rats. However, in another study7, 1,25(OH)2D3 caused a decrease in PTH-stimulated cAMP production in calvarial cells isolated from normal rats.
Furthermore, during the last ten years it has been suggested that some of the actions of vitamin D metabolites occur too rapidly to be explained by the conventional nuclear mechanism of action of steroid hormones. Probably the most well known is the rapid stimulation ofthe intestine by 1,25(OH)2D3 to absorb calcium prior to a detectable increase in calcium binding protein synthesis8. However, rapid effects have also been demonstrated in growth cartilage9 and bone cells10 in vitro.
For technical reasons, most of the studies on bone enabled only the gross effects of hormones on whole 0141-0768/87/ 080478-03/$02.00/0 @ 1987 The Royal Society of Medicine tissue to be observed, or they attempted to determine the effects at the cellular level using isolated cells. In any case, most results were obtained with supraphysiological concentrations of hormones, especially PTH.
Using the highly sensitive metatarsal cytochemical bioassay for PTH' 1,12, I have investigated possible interactions between physiological concentrations of PTH and certain vitamin D metabolites acting on the growth plate of the rat metatarsal. The advantage of this type of system is that intact tissue, rather than isolated cells, can be exposed to the hormone. However, biochemical changes can then be measured in individual cells which have been maintained in their natural matrix.
Assay procedure
The metatarsal cytochemical bioassay (CBA) for PTH was done as follows. Metatarsals from young female rats (50-100 g) were removed and then maintained in non-proliferative organ culture for 5 hours. After this period each metatarsal was exposed either to a concentration of the standard PTH (bPTH1-84; 77/533 or 72/286, NIBSC) or to PTH and the vitamin D metabolite under test, for 8 minutes. The metatarsals were then chilled and 10 ,um cryostat sections of the unfixed, undecalcified tissue were cut and reacted for glucose 6-phosphate dehydrogenase (G6-PD) activity according to standard quantitative cytochemical 1 3 procedures Enzyme activity in individual hypertrophic chondrocytes within the growth plate was measured by scanning and integrating microdensitometry (Vickers M85a; Vickers Instruments Ltd, UK) with the following machine settings: x 40 objective; spot size 1; wavelength 585 nm and a mask diameter of 10pm. As reported previously' 12.14, PTH elicited a dose-dependent (0.001-1 pg/ml) increase in G6-PD activity in both the osteoblasts lining the metaphyseal trabeculae and in the hypertrophic chondrocytes.
Experiments and results
The following vitamin D metabolites were used: 1,25(OH)2D3, 25(OH)D3 (Roche); 1,24,25(OH)2D3, 1,25(OH)2D3 26,23-lactone, 24R,25(OH)2D3 (gift from Dr L Fraher). Stock solutions of the vitamin D metabolites were prepared in ethanol. These stock solutions were diluted in culture medium to the concentrations required for each experiment. The method involved exposing the metatarsals to various concentrations of the vitamin D metabolites either alone or with PTH for 8 minutes.
Effect of vitamin D metabolites on G6-PD activity
The metatarsals were exposed to a range of concentrations of either 1,25(OH)2D3, 25(OH)D3 or 24,25(OH)2D3 in the absence ofPTH in order to determine their effect on G6-PD activity. Compared with the magnitude of the response to PTH, none of the vitamin D metabolites alone had any significant effect on the enzyme activity.
Effect of vitamin D metabolites on stimulation of G&.PD activity by PTH When a single concentration ofeither 1,25(OH)2D3 or 25(OH)D3 (approximately corresponding to ten times the mean normal circulating level) was added to a range of concentrations of PTH (1.0 fg/ml-1.0 pg/ml), the vitamin D metabolites potentiated the stimulation of G6-PD activity by PTH. On a molar basis, 1,25(OH)2D3 was at least 1000 times more potent than 25(OH)D3.
In order to investigate further the potentiation of PTH-like bioactivity by vitamin D metabolites, the effects of increasing concentrations of the metabolites on the response to a single concentration (0.1 pg/ml) of PTH were examined. Thus the effect of these metabolites to potentiate the response to PTH was found to be dose-dependent.
However, in similar experiments, neither 1,25 (OH)2D3 26,23-lactone, 1,24,25(OH)3D3 nor oestradiol had any effect on the response to PTH. This implied that the potentiation of PTH-stimulated G6-PD activity by 1,25(OH)2D3 and 25(OH)D3 was specific and not merely a nonspecific effect of steroids in general.
Conclusion
The present study indicates that both 1,25(OH)2D3 and 25(OH)D3 potentiate the response of hypertrophic chondrocytes to PTH at physiological concentrations of PTH and near physiological concentrations of the vitamin D metabolites. The response appeared to be specific for 1,25(OH)2D3 and 25(OH)D3.
Although the physiological significance of the interactions reported is, at present, a matter ofspeculation, two general points can be made. First, the present study supports the view that the hormonal control of skeletal development and maintenance is complex and may involve actions of hormones, such as PTH, other than those currently recognized. Secondly, it is unlikely that the potentiation by the vitamin D metabolites involves a genomic mechanism of action since, in each experiment, the metatarsals were exposed to PTH or vitamin D metabolites for only 8 minutes. It would seem, therefore, that in this situation the vitamin D metabolites are probably having a direct effect on the cell membrane. Such a non-genomic mechanism of action of vitamin D metabolites has been proposed by Norman and col-leagues8 in relation to the effect of 1,25(OH)2D3 on calcium uptake by the small intestine, although similar membrane effects may explain the other rapid actions of vitamin D metabolites that have been reported9 10.
Introduction A bacteriological survey of wound infections was carried out amongst a group of Operation Raleigh expedition members, working in a remote rain forest in Costa Rica, Central America, during February and March 1985. The aim of the study was to examine the bacteriological flora of infected wounds in a small group of people, living in a remote tropical area, isolated from other human contact. The technical problems ofworking under these conditions had to be overcome.
Methods
During a six-week period in the jungle, 21 healthy expedition members of both sexes, aged 18-27 years, were asked to present to the medical officer with any traumatic skin lesions. Any clinically infected lesions, as defined by the presence of pus and cellulitis, were included in the study. Infected lacerations and insect bites were the most common medical complaint. Most lacerations resulted from injury by rocks, thorns and machetes. Mosquitoes and ticks caused the majority of bites. One wound was the result of attack by a wild peccary. The lesions were frequently contaminated by soil and grit, and the rate of infection of minor lesions was high.
Before treatment, the skin surrounding each wound was cleaned with alcohol and a specimen of pus was obtained on a cotton swab. Each patient had a nose and throat swab taken. A total of 36 wounds were swabbed, from 18 patients. The swabs were placed in vials containing sterile silica gel, using a method designed for streptococcal surveys in foreign countries or remote areas where access to laboratory facilities is unavailable'.
On return to the laboratory, up to two months later, the swabs were plated directly on blood agar which was incubated at 370C, aerobically and anaerobically. To exclude possible contamination of the sterile materials, unused samples, including silica gel, vials and alcohol, were cultured on return to the laboratory and found to have remained sterile. Inadequate desiccation of the swabs by the silica gel, a further source of error, was excluded by a laboratory 0141-0768/87/ 080480-02/$02.00/0 o 1987 The Royal Society of Medicine
